Abstract. We use a model for baryons that links the constituent structure to the deep inelastic (current) properties. The approach consists in a laboratory partonic description (based on a model of hadron structure), to which a low momentum scale Q0 is adscribed, which is evolved to high momenta by means of the renormalization group. A generalization of the model by means of the hadronic quark cluster decomposition, provides a description of the structure functions of nuclei and is the starting point to study the effects that the antisymmetrization at the quark level has on the structure function of a model deuteron. The analysis contains conventional and high momentum partonic components. We next study quark Pauli blocking scenarios by including exotic delta nuclei in our analysis. By assuming that nuclei are composed of quasi-deuteron clusters, i.e., the deuteron parameters are density dependent, we analyze these effects on the structure functions of heavier nuclei.
Introduction
At the initial stages of the parton model the need to connect this light cone description to a laboratory one arose as a way to identify the partons [1 ] . Nowadays, the need to establish a link between models of hadron structure and the high energy data has revived interest in this problem.
Two main lines of approaches have been developed. One of them proceeds to calculate the deep inelastic properties by means of partons within a laboratory frame description. The intrinsicacies of the data imply complex wave functions and normalizations [2] . The other assumes a parametrization (or model) for the initial distribution of partons at a low energy scale and perturbative Supported in part by CICYT (AEN93-0234) and DGICYT (PB91-0119-C02-01) QCD evolution to approach the high energy data [3] . This procedure was applied initially to the Bag model, and justification for its suitability in the case of twist two operators was provided [4] . More recently it has been also implemented in the non relativistic quark model [5] .
These schemes have been intensively used to study the nucleon structure functions for conventional, as well as, polarized scattering [6] . Moreover the appearance of the EMC effect, provided a renewed interest in nuclear physics in the deep inelastic regime [7] with particular emphasis in how the properties of nucleons change due to the nuclear medium. The description of the behavior of nucleons in a medium has led to the possibility of new interesting phenomena like the change of the nucleon size in a nucleus (swelling) [8] , which has found also other interpretations, more in line with effective chiral theories, in the form of scaling of coupling constants [9] .
In the framework of non relativistic quark models the implementation of the QCD evolutive scenario has been quite succesful in the description of conventional, as well as, polarized nucleon data [5, 6] . More than its relative success, what makes the formalism extremely appealing is the simplicity with which one is able to connect properties of the model wave functions with the asymptotic structure functions. We have recently extended this description to the study of deuteron properties and through a quasi-deuteron picture [10], i.e., the properties of the deuteron are taken to be density dependent, to heavier nuclei [ 11 ] . The model allows by construction a detailed analysis of quark exchange effects and this subject centers the interest of the present article.
We devote the rest of the introduction to recall those ingredients of our previous work, which should serve to clarify the sections that follow. In Sect. 2 we discuss the quark exchange contributions applied to conventional degrees of freedom. In Sect. 3 we discuss certain components of the wave function, hereafter called exotic nuclei, which should produce, if experimentally isolated, clear signals of quark exchange phenomena. Finally in Sect. 4 we recapitulate our findings and extract some conclusions.
Our starting point is the deuteron wave function which can be written in terms of quarks (for the spin up component) in the general form [11, 12] ~+ ( 
Here P and N characterize the internal proton and neutron wave function in terms of quarks respectively. For the spatial part of the wave function we take [12] .
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where r~ are the coordinates of the quarks and r~ and r n the coordinates of the center of mass of the clusters. The parameters A and B have a well defined meaning: A determines the size of the baryons, B the strength of the nuclear harmonic force. The valence parton distributions at the hadronic scale Q02, where gluon and sea components are assumed to vanish, may be defined in a laboratory partonic description in the Bjorken limit by [5] mq Xqv(X, Qg) = -~ ~ nq (k) 
where nq (k) is the momentum distribution (normalized as f nq(k)dk=d/qq, where drqq is the number of (constituent) quarks) of the q-th valence (constituent) quark of mass mq "-= M/3/Kqq, Mis the nucleus mass, k+ = k 0 -k z is the light-cone momentum fraction of the initial quark, x = Q2/2 Mv is the scaling variable. Equation (4) relates the valence distribution xqv(x, Qg) to the (light-cone) valence quark momentum distribution corresponding to any quark model, and assumes energy and momentum conservation at the quark vertex, k 2= (k+ q)2.
For a spherically symmetric wave function the structure function in the scaling limit is calculated according to the formula [5] 5 ff2(X)=~ -mq;'r ~ dk2rtq(k 2) (5) k~ where ,
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The quark momentum distribution in the nucleus can be obtained as [5] 1 n(k)=(27r)3 ~ d3rd3r ' eik(r-r')p(r,r ')
where p (r, r') is the non-diagonal one-body density.
The above formalism is not covariant. In order to correct for this (4) requires an additional factor (k+/mq), which takes into account the fact that the partons are not at rest in the proton frame [13] . This factor is needed in order to obtain the properly normalized valence patton distribution function
However the approach does not completely fulfill the requirement of a correct support. Nevertheless one can correct for this by applying the prescription in [14], which we next recall.
The structure functions do not vanish for x >__ 1. The contribution of such unphysical region is quite small, but the question on the reliability of the predicted structure functions at intermediate values of x(x~0.6-0.8) has been raised [15] . Equation (8) assumes that the virtual photon is absorbed by a single parton. Within this approximation the remaining partons are only spectators and no final state interaction (or many-body) effects are included. The price to pay is that the energy transfer can be arbitrarily small and the region x > 1 is not forbidden.
One could solve the problem mapping the support 0 _< x_< oo into the support 0 < x _< 1 as was proposed, for example, by Jaffe [16] in connection with the bag model in 1 + 1 dimensions, or recurring to a projection procedure, like that one proposed by Peierls and Yoccoz [ 17] (see [15] ), in connection with the restoration of translation invariance for the correct treatment of the CM motion in nuclear reactions. However, the physical picture that underlies (8), naturally suggests the required modifications to restore the support: the inclusion of final state interaction effects, which take into account the elastic scattering of the nucleon and restore (automatically) translation invariance. To do so we note that the energy and momentum transfer to the single parton must include only the inelastic component q', and it can be obtained by subtracting the elastic contribution vel = Q2/2M to the energy transfer v in the LAB system q,2=(v_2.__M/Q2,]2 q,2=qe=v2_q 2' (9) Equation (9) contains the relevant many-body effects due to CM correlations, and the equality q,2=q2 fixes the Lorentz invariance requirement between the LAB and the CM systems (automatically defining q', the three-momentum transfer to the parton in the system at rest with the CM of nucleon). Once this condition is implemented into the momentum conserving delta function the resulting modifications read, 1 ~ nq(k)~ ( x k+)dk.
qv(x'Og)- ( ~, , can be applied to a large class of quark models, ensures the correct support, has the correct integral property to preserve automatically number normalization and the total momentum at the hadronic scale.
The momentum normalization condition fixes the param-
